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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a foamed body in 
which pores and an air bubbles having an ultra fine 
structure are uniformly dispersed by making an 
unvulcanized rubber contact a super critical or 
subcritical liquid during a kneading and/or a 
vulcanizing process for the liquid to penetrate and 
dissolve therein and then by stopping such contact. 

SOLUTION: A supercritical or subcritical liquid is made 
to contact an unvulcanized rubber only in an extruding 



machine used for kneading the unvulcanized rubber or 
only in a vulcanizing machine or both in the extruding 
machine and the vulcanizing machine and to penetrate 
and dissolve in the rubber. The super critical or 
subcritical liquid to be used includes liquids having a 
supercritical or subcritical temperature not more than a 
vulcanizing temperature such as carbon dioxide, ethane, 
ethylene or the like, among which carbon dioxide is most 
preferable. A foamed rubber item having a foaming ratio 
of 1-400% is thus obtained. The unvulcanized rubber 
includes SBR, BR, NR and the tike. 

COPYRIGHT: (C)1999,JPO 



BEST AVAILABLE COPY 



<19)0#B&ffcf (JP) 



0» ^iiHI^^S (A) 



(ll>ftffffig[&W## 

^fflspi 1-293022 

(43)&IBB ^11^0999)10^260 



(51)Inta e 
CO 8 J 
B29C 
B2 9D 
B6 OC 



9/12 
44/00 
30/00 

1/00 
11/00 



CEQ 



F I 

C 0 8 J 
B2 9D 
B6 OC 

B29C 



9/12 
30/00 

1/00 
11/00 
67/22 



CEQ 



A 
D 



mm* #it# mymvm* ol (46» mm\z&< 







(7i)aaA 


000006714 










Jfr£lO*p(1998)4J110H 




tomsmm® 5TS3e#n# 






























(72)5818^ 










#^inm¥**^»- 2 # n§ «m=f^*fc 














(72)£g9$ti 


ass ^fip 








m*j(\m t mi&& 2 # i ^ «&K=fAtfc 














(74) ftS A 













(54) \sm<D&m tomii&m&&Tt*n*m^iti?'i\ 



(57) [SM] 

[BUS] fi»j»l*iSo*?L*5J:^fa^-^»»S 



( 2 ) 

1 

[BS#*1] ^«^A*ffiBJMfcfBfcL<ttffiBJ?- 
3 ] *cftflfc=f AttBBJMKtt L< ttffiB# 

i*»u fro. 5i&*wcm 

< n&&n#m<offiftt&f&. mammae *v*-c«r 

[fflt*S6 ] If ttt»tp-e*jP«=^A*«BJMftB*> u 
<ttffiBJM)ttt«>**i:»«k* «Wtf*S*. §| 

(SBR) N ^^^>=TA (BR) . 3c*S=TA 
(NR) % -hy/U-^^V^ (NBR) v 

p^u^^a (cr) . ^y^w/rfA (ir) , >rv 
^fi/y->f (HR) , ^^-^ 

y-/n ei/>-v?x^£5n*l^^ (EPD 

M) „ uy-^PtVyM^ft^ (EPM) . 30 

^A©^i^j»TojBBJMa«t> u< «®B^ti.S* 

[f8*S 1 0 ] ifti5jgB§#tf&#t> L < HtffiBIWE*^ 

gfjfefS*Jgi-l 0O^-f*i*>l«fc 40 

<«tsB*«a««>SE»i:**. «a»»s*a&a-e, 

*fctt, »«^*©fflB#«ttt>U<«:SB#^^« 
[HhfrK i 3 ) «TRHI*S 1-10 0>V vTitrt* 1 JgK 



1-293022 

2 

[Maim i 4 ] HfflEfSf*^ i-io owf»i,*» i ^k: 

[000 1] 
[000 2] 

[«#«>«:*&] *S»*r#a#ttfc ^ *wet 

^^3, 7 9 6, 7 7 9^Mt) S6#I*«: 

*5StS (ftMF^O 2 6 2 5 5 7 6 : KBttfiFfB 
4, 4 736 65*«W) «^«D6iV *fc. =*A» 
LT, — 1 0 0%<D\><D ""(WBBB8 6 1 

-7 708 1«^«* t>42rf3l-e*>S. LA»L##f>x 

s*. a»o, ^coaaBflBfii-asBu-c, wra&tt, ft* 

[0 0 0 3] 

B^«@ t> L < ttMB#ttffi<^ffi* ^ ««. SSSSP ^ 
[0 0 0 4] 

[^5r»^:*r6^:>!)<7>^] *«WlcJ:tLtf. *AD«!i 
rfA*«BffttlBfeU<fiffiB#*«<o8E{t:i:«tt. S 

[0 0 0 5] *38WI-i:nWc, *^D«t^ASr. Jo 

fiS* tcgB*««8 1> L < f*&B# «ffi<Oflt«e: ftttx S 

[0 0 0 6] **W^J:*Ltf, *JPtt^«:iBB 

||t«^t>U<ttffiB#«^08t#a:«*fc. ga^$ 



( 3 ) 

3 

[0 0 0 7] *J69Jfc:j:*LMu if ffl«4>T?*iDfl|[ 

mum**. ^x^^m^hmL^itm^mmm 
-emm Lit =* j*&m#&m&ztiz>o 
[ooo8] tut, xtiff, nim-e&tom* 

L<ttKBJMfc»©«ttiW»* 8SS«?S-&tWL 

[ooo9] *»wfcj:*Ltf. wtm^x&Mm io 

[0 0 10] **WlcJ:tttf. »S$^l-4 0 
0%"Cfc5Buffi^A|8?a^ A ^ 

^VV^v^VrfA (SBR) , ^^xy^A (B 
R) , 5c^=^A (NR) % siMI^-^^VrfA 

(NBR) % ^pn^l/yrfA (CR) „ >fy/^=f 

a.(ir) , ^yyfi/y-^fy^^*t^^ 

(I I R) „ xf t/y-/Deuy-i/x^H^l 20 
•&#=f* ( E P DM) % xfi/y-yDtfi/yM^* 

xfix (EPM) , ^iy^^A. ^i^^V^A. *V*V 

[OOl i] 3W8WinJ:*tttf, JlfflWMMM>lX 

[0 0 12] *fc % *»WKiJ:axtf, 8»E^»S*S: 
[0 0 13] #«WteJ:*Ui, 

[0 0 14] *fc, *«WfcJ:*Ltf, ^E^A^fSflc$: 

[0 0 15] *38WU:j:*ttf. MB^XMflct: 

ML KW«»S**4Brt^«^Ufe^^ir*(»«* 
[0016] 



»I8¥ 1 1-2 9 3 0 2 2 
4 

JWHfrfc IX ttffiB»«##«*^€>«*fcaWfcU-C. 
*ttdtt a * KiAMttttftft t * o T8&S~r 5 r t ft: 

l - 4 0 0%-Cfc5 

[0017] z^x\ &&m<omm* * 

Btb<ttMBIM«BO*«:4:*tt. * 

Sriiffl-^#Tt?m\ -t©«oJSD«E»f^*^fflB#tt 
ttfcL<«*ffiBJMfttt©flE«ci:*«, KMIft^-K 

L<ttffiBjra*^»*fc**U g«?g®;*ii\ 

[0018] ^xnoiMk^xftrfto** fttttf&mtfu 

*JW«E^^fiB#ttffifc IX ttffiBIWtBW*<*i« 

4fc % awwirtw,*. »»**Da=fA^jBBIMft 
• tU<ttSBJMMB^>**fcJ6tt % gS^ft?*-^^- 

ttc^o-c, *>*ir^tt*fc. g&E»a«*5 <t T*mm&<o 

flc*ft&r: 

[0019] ®B#^*t«:, **fc«*3^*»"CftS 

B#«:fc£tfffiB#«£^1-£& l H<ok*iO -CJb8. 
ti, =^A<^>*offita«»T<OjSBIHaa i bU<fiffiBWia 



( 4 ) 

5 

So -mtmmti, 3 ix;$;m?tz>®&te£x*7 . 38 

So 

10 0 2 0] *«W<0*D«E^«?&ft:|CfflV^tu5=rA 
£LTf*. **yy79*?^s*J* (SBR) % zf#*J 
^V=fix (BR) . 3^S=*A (NR) , ~MJ,u->^ 
i^aLVrfA (NBR) . ^ p p^U^'i* (CR) , 

y^i/y^A (ir) , /fy^uy-^y/^i 

^#=f\* (I I R) % xfi/y-^a^l/y-^xy^ 10 
=5t&M&#**> (EPDM) . i/y-yptfuy 

(EPM) , 75/^=fi. v ^yra^xTix. 
[002 1] BulS^A^^icii^gB^^tt^ini 

tf x 0. 5-4phr 10 011 

t-^t KD/^WK, 2. 

2, 5-^ (t-^^<— —^^^> 2, 5 

— ^^Vl^^M^i/— 2, 5- v? (/<— ^ v^/^^y 

^.-h) m?c&, 1-2 ophr mstm^ 

tf, l~2 0phr SS/B^S^#T-#3o ^(Dffeirb' 
T\ sE8» (5phr mS) > BMfc-^ A (4phr 
g£) . 5? (1 0-2 0phr USD . p-^/> 

m^A, p-^y/^/^yy^t^ri/A, ^ h 
7^dd-p~- cy^/y, ^D-p-^hpyx: 
(2-10phrmS) x ^f^7x!Jy 
(0. 2 — lOphrgS) ##J^*T>#£ 0 ftftfa&P 



1-293022 

6 . 

it#J*. W*.tf. 0. 5-2phr ggffl^Sr^^tl 
[0 0 2 2] **W-t?fflV^*JD«rfAtertt, a 

«*-f /K «ttfcifc«k pHHft«. * 

torn =tj±m\c-&#)\cm& £ tit v * s «-aE^4:5as: 
[oo23] ^Motsiaa^ o^&-e#btt^«^ 
urn*, ^^b^y-v*^ (i*^) 

\,^-fti<D^m&m\<^Xi>£^) Lr^-<t$:#6ri:^ 
[00 24] 

*-et>ftv\ 

[o o 2 5] safeffji^e^ctu^itttWi. 2 

KU ^<0»?&«tffifcov>-C^5£S®t»« (x l 0 0 0 
-xio, ooofiS) (crlS^u^., Wk**7Mz.m 

i-o 

[0 0 2 6] 
1^1] 



( 5 ) 



11-293022 







1 


1 


2 


3 


2 


4 


5 


6 






















m m 




ass* 
















was 








































§8 rS 




X 


O 


o 


o 


X 


o 


o 


o 



[00 27]§ 



7—11 



[0 0 2 8] 
[^2] 



gu 







HJg^.7 














S0BH1. 4 










m ± 


sets 




MM 1-6 






















































d 


O 


o 


O 


O 



[0 0 2 9] 30 5. ■ 




: (51)Int.Cl. < WMW.* FI 

// B 2.9K 21:00 
105:04 
105:24 
B 2 9 L 30:00 
CO 8 L 21:00 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



<J BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




